The present study was conducted during consecutive seasons of 2016 and 2017 seasons in a private nursery belonging to Sakha Horticulture Research Station at Kafr El-Sheikh Governorate, Egypt. This study aimed mainly to investigate the effect of growing media including different mixture of peat moss and sand as 1:1, 2:1 and 1:2 v/v and NPK fertilizer at rates of 0 , 1.5, 3 and 4.5 g/pot and their interaction on growth, flowering and chemical composition of cocks comb (Celosia argentea) plants. The results revealed that growing media containing peat + sand (2:1) had significant positive effect on number of leaves and branches/plant, number of inflorescences and chlorophyll content (SPAD) as well as leaf chemical composition parameters (total carbohydrate, N, P and K %) in both seasons. Applying the complete fertilizer of NPK at 4.5g/pot was the best treatment for vegetative growth, flowering and chemical constituents of leaves. The maximum beneficial effect on the vegetative growth characteristics, number of inflorescences/plant and chlorophyll content (SPAD) and total carbohydrate as well as leaf, N, P and K % were obtained for plants grown in in peat + sand (2: 1 v/v) and fertilized by NPK (20: 20: 20) at rate of 4.5 g/pot. It can be recommended that to produce high inflorescences with a good quality of Celosia argentea plants for different purposes in the gardens by planting them in the mixture of peat moss + sand at 2: 1 v/v and fertilizing with complete fertilizer NPK (20:20:20) at rate 4.5g/pot four times stating after one month from transplant and then 2 weeks intervals.
INTRODUCTION
Cockscomb (Celosia argentea) is a herbaceous plant of tropical origin grows well in both humid and a rid conditions. It is a common garden plant of the amaranth family (Amaranthaceae).It produces dense undulating inflorescences that resemble the red combos on the heads of roosters, hence it common name, the colors range from white to orange, red and purple. The inflorescences are used as cut flowers because they can't last up to 8 weeks and can be dried to use in floral arrangement. So, it has a great economic value as a cut flower and flowering pot (Surse et al., 2014) .
Planting media and nutritional requirements are one of the major factors that affect vegetative growth, flowering behavior and quality. Growing media play an important role in plant support, serve as a source of water and essential plant nutrients and permit the diffusion of oxygen to the roots. Growing media also provide a number of functions additions to support for the above ground partfunctions that often appear mutually exclusive. The materials of growing media consist of clay soil and sand as fully, or replaced it partially by one or more from various materials such as peat moss, leaf mould, farm yard manure, municipal sewage sludge, vermicompost etc., which led to alter the physico-chemical characteristics of the growing mixtures and affect plant growth, root system and nutritional status of the plant (Habib, 2012) .
With respect to the effects of growing media on vegetative growth, Nabih (1991) and Mazhar et al., (2010) indicated that, sand + compost and sand + clay media for ornamental plants produced best vegetative growth in terms of plant height, leaf number/plant and leaves dry weight. In this respect, Abd El Sattar et al., (2010) and El Naggar and El Nasharty (2009) reported that sand/compost medium for Polianthes tuberosa and Hippeastrum vittatum was the best for increasing most vegetative growth characteristics. As for the effect of growing media on flowering, Mohamed (1994) and Badawy (1998) Compound fertilizer (NPK) plays an important role in nutritional status, growth development and flower production of ornamental plants. Ojo (1998) on Celosia argentea cv. TLV8 found that application of NPK (15-15-15) had a remarkable effect on most vegetative growth traits, the optimal rate was 90 kg/ha of NPK for fresh shoot weight, plant height, branch number, stem girth and productivity. El Naggar and El Nasharty (2009) and Habib (2012) revealed that using composted peanut as growing medium with 4 g/plant NPK (14:7:37) significantly increased vegetative growth parameters such as plant height, stem diameter, thickest shoots, number of leaves and leaf area as well as fresh and dry weight of shoots and roots compared with that recorded for plants grown in clay, peat moss and sand as individual medium. Moreover, Caryota seedlings grown in composted peanut and peat moss medium plus 4 g/plant NPK gave the highest values of chlorophyll content in the leaves.
The aim of the present investigation was to evaluate three combinations between sand and peat moss as growing media and four rates of compound NPK (20-20-20) on growth, flowering and chemical composition of cockscomb (Celosia argentea ) plants.
MATERIALS AND METHODS
The present study was carried out at a private nursery belonging to Sakha Horticulture Research Station at Kafr El-Sheikh Governorate, Egypt. during 2016 and 2017 seasons in order to study the effect of growing media including peat moss and sand and NPK fertilizer on vegetative growth, flowering and chemical composition of cockscomb (Celosia argentea ) plants.
The following materials and treatments were used:
Seeds:
The seeds of C. argentea were obtained from Flora Co., Giza. The seeds were sown on 15 th March in 84-cell seedling trays. After five weeks (20, on April) seedlings were transplanted into pots (20cm) containing a different mixture of peat moss and sand. Each pot contained one seedling.
Growing media and NPK fertilizer treatments:
One hundred and eighty seedlings were selected as uniform as possible in vigor. The experiment was designed as a split plot in randomized complete blocks as follows: A-Growing media with three mixture of peat moss and sand as volume / volume were allocated in main plots as follows 1-1:1 peat moss / sand (v/v) 2-2:1 peat moss / sand (v/v) 3-1:1 peat moss / sand (v/v) The chemical analysis of the growing media including different mixture of peat moss and sand used in this study are presented in Table 1 . Vegetative growth parameters included number of leaves per plant and branch number per plant were recorded at flowering stage.
Total chlorophyll (total green color)
Twenty mature leaves were sampled from each treatment to determine total chlorophyll by SPAD meter reading according to Netto et al.,(2005) .
Number of inflorescences per plant Chemical analysis
Twenty mature leaves were sampled from each treatment were dried at 70 o C to a constant weight, and then 0.5 g powder from dried leaves was taken to determine total carbohydrates according to Doubis et al., (1956) . Dried leaves were ground and digested according to Jackson (1967) by using the mixture of concentrated sulfuric acid (H 2 SO 4 ) + per chloric (HClO 4 ) (5: 1) to determine the elements of N, P and K. Total nitrogen % was determined by using the micro-Kjeldahl method as described by Pregl (1945) , phosphorus % was determined coloremetrically as described by Murphy and Riley (1962) , potassium % was estimated by using flame photometer as described by Brown and Lillelland (1974) .
Statistical analysis
The data were statistically analyzed as analysis of variance according to Snedecor and Cochran (1990) , Duncan's multiple range test (Duncan, 1955) at 5% level was used to compare the means.
RESULTS AND DISCUSSION

Vegetative growth:
Results presented in Table ( 2) clear that number of leaves and branches per plant were positively affected by different growing media in both seasons. Plants grown in peat + sand (2:1) had significantly higher values of number of leaves and branches per plant than that on peat + sand (1:1) and peat + sand (1:2) in both seasons. On the other words, plants grown in peat + sand (2:1) recorded maximum number of leaves and branches, while peat + sand (1:1) media gave intermediate values in both seasons. On the other hand, the lowest number of leaves and branches per plant was found in plants grown in peat + sand (1:2) medium, this result was true in both seasons. Similar results were obtained by Riaz et al., (2014) and Sardoei and Shahdadneghad (2015) on Zinnia. In this respect, Dubey et al., (2013) concluded that soil + sewage sludge as growing media for petunia have high positive effect and significantly improved most vegetative growth character included number of leaves and branches per plant.
With regard to the effect of NPK fertilization, it was evident that number of leaves and branches per plant were significantly affected by NPK rates as shown in Table  (1) . In other words, both growth parameters were significantly increased by increasing NPK rate from 0.0 to 4.5 g/pot in both seasons. These findings are in line with those of Ojo (1998) and Yagi et al., (2014) on Celosia plants. In this respect, El Mokadem and Sorour (2014) reported that Petunia hybrida fertilized with 5g/pot complete fertilizer of NPK (19:19:19) gave the best growth parameters in terms of plant height, number of branches and leaf area as well as dry weight of shoots and roots.
Also, a great influence was found between growing media and NPK fertilizer on growth parameters in terms of number of leaves and branches per plant as shown in Table  ( 2).The highest values occurred in plants grown in peat + sand (2:1) medium and fertilized with 4.5 and 3 g/pot NPK in both seasons, respectively. In contrary, the lowest values of both parameters were found in plants grown in peat + sand (1:2) without NPK fertilization. These results are in accordance with those obtained by El Naggar and El Nasharty (2009) and Singh et al., (2017) . Also, Hassan et al., (2016) found that the highest values of growth parameters were obtained from Gladiolus grandiflorus L. plants which received NPK at 16g/pot and grow in a medium of sand + peat as 1:1 compared to other media and fertilizers.
Generally the growth of cocks comb plants were significantly improved by using growing media (2:1 peat+ sand) and fertilized with 4.5g/pot NPK. These findings are in accordance with those of Riaz et al., (2008) as they concluded that Zinnia plants gave the best vigour growth and produced more number of flowers in media containing more amounts of organic materials such as peat, manure and compost. Increasing vegetative growth of Celosia cristata L. plants as a result of the effect of growing media and NPK fertilization maybe due to the balance between water content and gaseous exchange, which improve in soil cation exchange capacity (CEC) and porosity due to bulkiness in nature, which in turn helped the plant root development and enhanced the uptake of available nutrients resulting in faster cell division and cell elongation; and consequently increased plant growth and size. These observations were corroborated with the findings of Khobragade et al., (1997) on tuberose plants , Younis et al., (2008) on Dahlia coccinea and Dressboll (2010) on roses (Rosa sp.) . 
Inflorescences parameters:
Results presented in Table ( 3) revealed that, inflorescences parameters (number of inflorescences /plant and fresh and dry weight of inflorescences) were significantly increased due to using peat + sand (2:1) followed by peat + sand (1:1) as growing media in plantation. On the other hand, plants grown in peat + sand (1:2) gave the lowest values in this respect . The differences were significant among the different growing media in both seasons. These results were similar to those obtained by Ahmad et al., (2012) , Dubey et al., (2013) and Popescu and Popescu (2015) on Gerbera and petunia plants, respectively.
As for the effect of NPK fertilization, it is clear from data presented in Table ( 3) that all NPK fertilization rates significantly increased inflorescence parameters compared to control (without fertilizer) in both seasons. The highest values of these parameters were found in plant fertilized with NPK at 4.5g/pot followed by 3g/pot in both seasons. These results are in agreement with those found by Hassan et al., (2016) . In this respect, Singh et al., (2017) revealed that increasing rates of NPK increased number of flower/stem of Alstroemeria cv. Capri plants.
Plants grown in peat + sand (2:1) and received NPK at rate of 4.5g/pot improved inflorescence parameters more than the other combination treatments in both seasons. Similar results were obtained by Bhatia et al., (2004) and Metwally et al., (2013) on carnation plants.
Generally, it is obvious from Table (3) that the parameters of inflorescences were significantly increased over control with the application of NPK fertilizer rates under the different growing media. The combination between Beat + sand (2:1) and NPK fertilization at rate 3 and 4.5 g/pot improved inflorescences more than the other treatments this may be due to improving the vegetative growth such number of branches/plant as shown in Table ( 2) which led to increase the amount of carbohydrates in plant tissue (Table, 4) that are important to initiate many flowering buds. Similar results were obtained by Hassan et al., (2016) and Singh et al., (2017) . 
Leaf total chlorophyll and carbohydrates contents:
Regarding the effect of growing media, results presented in Table ( 4) clearly showed that, total chlorophyll (SPAD) and total carbohydrates % were significantly affected by using different growing media in both seasons. Cocks comb plants grown in peat + sand (2:1) medium recorded the highest values of total chlorophyll and total carbohydrate in both seasons. Similar results were in harmony with those obtained by Popescu and Popescu (2015) on Petunia grandiflora and Nicotiana alata plants . The increment in leaf chlorophyll and carbohydrate contents as a result of growing media might be due to soil application of peat moss which led to increasing sand soil organic matter, improves soil structure and increases the water-holding capacity, which reflected to improve availability of macro and micronutrients such as nitrogen, magnesium and others. Also, the increment in carbohydrates may be attributed to increase number of leaves and branches as well as leaf chlorophyll content, consequently the rate of photosynthesis process would be increased, as a result the percentage of total carbohydrates in the leaves is increased. This explanation agree with our data in Tables (2 and 4) and El Naggar and El Nasharty (2009) as they concluded that composted leaves or sand + composted leaves tended to improve leaf total chlorophyll content on Hippeastrum vittatum.
In regarding to NPK fertilization, data presented in Table ( 4) showed that, applying different fertilization rates to plants significantly increased total chlorophyll (SPAD) and total carbohydrates% compared to untreated plants in both seasons. The positive effect of NPK fertilizer rates was pronounced at 4.5g/pot followed by 3 and 1.5g/pot, respectively. Similar results were obtained by to El Mokadem and Sorour, (2014) and Hassan et al., (2016) .
Concerning the interaction between growing media and NPK rates, it is clear that the interaction effect on leaf total chlorophyll and carbohydrates were significant in both seasons (Table 4) . However, the highest values of total chlorophyll and carbohydrates were found on plants grown in the media and received NPK at 4.5g/pot without significant differences among them in both seasons. However, the least values belonged to zero NPK rate under the different growing media, especially peat + sand (1:2) in both seasons. So, the limiting factor for increasing chlorophyll and carbohydrate is NPK fertilization rates. This result agree with those obtained by Rathore et al., (1985) as they concluded that higher nitrogen and phosphorus application rates increased leaf chlorophyll and carbohydrate contents. Also, El-Sallami (1996) revealed that the leaf contents of chlorophyll showed a positive relationship with growth for the mix of peat+ clay. Leaf N, P and K %:
Results presented in Table ( 5) showed that leaf N, P and K % were significantly increased as a result of using peat + sand (2:1) in comparison with the other media. On the other hand, the lowest values of leaf N, P and K % were obtained from using peat + sand (1:2) in plantation. Similar results were obtained by Younis et al., (2008) on Dahlia coccinea, Riaz et al., (2014) on Zinnia and Soltani and Naderi (2016) on Carnation plants. They indicated that growing media contain 50% or more organic materials produce the best plants for leaf N, P and K %. This result might be due to increasing availability of these nutrients under organic materials, which would enhance uptake rate by plants.
Also, the results presented in Table ( 5) revealed that, increasing NPK rate from 0.0 to 4.5 g/pot significantly enhanced percentages of N, P and K in leaves of in both seasons. These results are similar with those reported by El Mokadem and Sorour (2014) who revealed that using NPK fertilizer at rate of 5g/pot produced the highest significantly values of leaf N, P and K % compared with plants without fertilization.
The interaction between the two factors revealed that, treatment of peat + sand (2:1) and NPK rate at 4.5g/pot gave the highest values of N, P and K followed by peat + sand (2:1) and NPK rate 3.0g/pot, respectively,. whereas, the lowest values belonged to peat + sand (1:2) and without NPK in both seasons. The results are in agreement with those of El Naggar and El Nasharty (2009) and Habib (2012) who reported that, leaf N, P and K % were significantly increased as a result of supplemental NPK fertilizer and growing media of 50% peat moss + 50% clay. 
CONCLUSION
From the obtained results, it could be concluded that to produce high inflorescences with a good quality of Cocks comb (Celosia argentea) plants for different ornamental purposes planted showed be grown in the mix of peat + sand (2: 1 v/v) and applying 4.5g/pot complete fertilizer NPK (20:20:20) during growing season.
